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PORPOSE AND YNTENT

The nurnnae of this Hydrology Studv 13 to exnlore the exisxtence
of hotential flaood hazards which might affect this aite, Thia
study Iptends o show what meaaures, if any, the develoner of the
site should take 1n order to protect his proverty against any
flood damage.

Pata and procedures used 1n the analvsis of this Study was ob-
tained from rirld ohservarion And ut3lizing avatlahle tonographie
maps.

A1l runoff calrulations for this Hvdrology Study are hased dn the
methods as cutlined in the puhlication "Urhan Hydrology for Small
Watersheds [TR-55)" as nublished hy the U.R. Soils fonservation

Commission.
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LOCATION & EXISTING TOPOGRAPHY

The suhlect site 1 deserihed n; a portion of the Northwest .
Duarter (NV 1/h) of the Northwent Ouarter (NW 1/4) of Sestton 11,
Township 21 South, Range 61 East, M.D,R.AM,, Clark founty. T& 1ia
further described as flark County Asaessors Parcel No. 120-490—
008, ‘and 1s located at the Southeast corner of Sahara Avenue and

Maryland Parkway.

The site ia surrounded on all sides hy fully developed lands:
multifamily residential to the east, singkle family restdential to
the south and commercial %o the west and north. The site nlopes

Renerally to the eaat at an approximate rate of BBl

Upland area which could negatively impact the site lies %o the
west of Maryland Parkway. Tt qonsists of 15.8 acres of
commereial development and has the potential to gxenarate storm
water runoffs of 32.3 0.f.s., under the conditions of a RS year

event.
The site 1tself contains RE.5 acres and could Renerate a runoff
of 35 oc.f.s, in its present condition, or 37.5. ¢.f.8. fully

ANvelopad, for & 25 Year evenr,
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HYDROLOOGY STUDY
SAHARA TOWN SQUARE
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The runoff from Area "A" is diverted prior to reaching the sub~
lect site, even with & 100 year runoff (sees Street Flow
Calculationa) by Maryliand Parkway. )

The site will be drained in two directions. Half will .MAsurface
drained toward Sahara Avenue and into.its 60" RCP. The othér

Ralf w311 he drained toward Karen Avenue, and flow east within

the existing righi-of-way. See Gradinx Plan for "on-site"

drainage details.

DRATNAGE AREA MAP.
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SARARA TOWNE SOUARE

TINE OF CONGENTRATION

DRATNAGE RYDP. LENGCTR sLopy VELOGTTY Te Te
BASTH NO. (feer £ frimec Sec. Rra.

516 6,62 n.77 K97 n.1e

any 1.07 n,ea 401 n.1s

101 1,06 n.72 1an n.06

271 2.1 1.27 175 a.0%

277 <1 B.RY o &SY n.13

aR6 . a.60 n.74 AAR 6.,

i5s a.ke 0.6y 241 o.07 - .

o e

‘Morthesst corner of the mirs, and discharged into Sehara Avenur . N

_ SUR-BASIN S22 is & porrien of h

-

Based on the Hydrolosv Study for Sehara Town Sguare Aated June 16, . .
1987 snd Ethe Clark County Office of Storm Drafmsge Mansgement Memo

of June 30, 1087, the following analyuis of the drainege pattern of

i

the improved site hes heen prepared.

The sfte. after (mprovement, conaiz®s of seven suh-hasine. Five of

X-4 and X-%) wil) drain to Karem

these hawine (X-1, X-2, K-,

Avenue, while the remaining tvo hastns (-1 and $-2) drain o

Sabars Avenue.

tncluding the roof draine

SUR-RASIN S=1 conmiuts of 4.0 scre

from a portion of the propowed huilding, as shown on the draisnge

pattern map. Tt has the capahiliry of generarinx runoffa of A5,

10.4 and 17.% ¢.f.s. vnder the condirions of 10, 7% and 10D vear

aren 1w concentrated ar rhe

event. The ‘runoff from this

e frontsse alona Sahars Avenue K

Between Marviand Parkvay and the cenrer drivevar of the prafect.

‘Yt contains 0.f scres, could penerate runoffs of 1.2, 1.5 and 1.9

c.f.s. for the 10, 7% and 10N vear storm. This runoff is concen-

trared ar the center drivevav and Atscharged fnto the Sahara Avenve

curh )ine.

R —

SUR~BASTN K~1 AND X-2 consiat of 6.8 and 4.1 scres respectivelv.
The potenttal runaff from rhewe areanm are 10.1,.12.8 xnd LA

c.f.s. each for the 10, 7% and 1AN yesr cventa. These runoffs will :

- ————

be comcentrated af the two “on-afte” drop inlers shoun oo The

far these ar

tmprovement plans. TRancd on fhc unft hvdrozraphy

TA* R.P. flowing to Xaren

as compared ro the flow rare of the

1

»

SARARA TOWNE SOUARE
AREA K-1 HYDROGRAPH

Te=n.1% QIoe1N.1 c.f.a, Q25%12.4 e.f.s, RIAO= 15.A c.f.9.
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Avease (355 c.F.e.), panding wil) be experfenced during heavy
ratnfalls. Pouding fn Area X-1 could resch an elevarton of
1996.63 and 1996.73 durtng the 10 and 2% year svent, a» celpn.v-cd
to o finish floor slevation of 199A.0 for the building. Ares K-2
could pond ro the elevazlon of 1994.0 and 199A.8 for the 10 and
25 vyesr evemt. 1In the event of & 100 year storm, the ponding
areas vill overlap with & vater surface clevation of 1807,2%
fest. In the evemt of s malfunction of the 1A™ K.C.P. storm
sever, the center drtive of the project fronting Sahara Avenue has

heen re-desisned to.dratn from the 1997.0 clevarion of the con~

crete vallev to the center drivevav on Sahara Avenve.

SUB-BASTN K-3 contains 0.1 acres and is located at the Karen
Avenue/Marviasnd Parkwav intersectfon. Tr haa the pntential to
xenerate a runoff of 1.4, 1.7 and 7.2 c.f.s. under the conditiona
of the ¥N, 7% and 100 vear wrorms. The runoff {x concentrared ar
the mowr Westerly driveway on Karen Avenue and is diucharped Inte

Karen Avenue.

(SUR-BASTINS Kok AND X-5 fnclude 1.1 and 1.6 seres respectivelv and

conld generste identfcal runoffs of 3.7, 4.6 and %.R c¢.f.n. under
the stasndard events. Area X=-5 includes the roof draln nor In-
€luded fn Area S-1. Noth K-& and X-S discharge into Karen Avenue

a2t the Southeast corner of the profect.

XARARA TOWNZ SOUARE
AREA K-2 WYDROGRAPN

Tc=N, 14 QIN*IN,Y c.f.», Q2%=12.%4 £.f,», QION™ 15.8 c.f.»,
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_SANARA TOUNE SOUARE

TSTORM VATER RUROFF (24 ¥R PRECTPITATION)
(IMPROVEDS - APTER DEVELOPHENT)

DRAYNAGE ARZA . Te
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-1 4.8 ok .10 5.7 177 2017 2.7A 14,1 12,4
x-2 4.1 em & 5.7 1,77 2,17 1.9% 1901 12,4
X-3 8.3 er o4 n.a 1.7 2017 2.7A 1.8 LY
x-d 1.1 oa 0% 2.1 1,77 2.17 2.98 1.7 a8
x-s . 1.6 98 .11 2.1 1.77 2,12 2.7a LIS Y
3-1 4.0 er 1n %] 1.7 2.17 2.8 As 0.
s-2 0.6 SR (07 0.7 1.77 2,17 2,78 1.2 1.8
H
v
‘SAHARA TOWNE SOUARE N
PETENTTON VOLUNE COMPARTSON
10-YEAR FREOUENCY
i INFLOW |
-1 = - - ouTROW d
now X3 How I Ly ARED
™ RATE voumE RATE vouiae vk [ L™ ks
a o [ ) .
R " 2%.2 6.0 ann:3 [
.2 L] 0.7 . -
5.8 LEN 140,86 &06.3
né 1.0 1.9
1044 .0 2844 ann.3
o6 1.8 . AN R
120 152,8 1532, son,3 - -
on 3.1 A7 R .. 132.5 g
. 2R0.8 %00 Azn,a aan.y
R &7 L] - ) %53.n ~
IS LR 637.2 10476 aon,
.13 (8] a.4 12n0.9
St os&n.n L2 Y 123R.4 &nn.y .
.13 8.3 1.0 . 20384 .
%37.2 728.0 13%87.2 4on.x .
.18 [ 1n.n . L 20a5,3
[T WY KSR .4 110648 ann. %
a7 a0 6.4 . 30018
723.6 £37.2 L ETTLA ann.3 -
¢ 1ny [} 4082.3
723.6 5472 12708 ann 3
.21 Al . s sA22.R
6984 £3%.6 11348 &nn.3
.23 a.4 5.2 A554.8
651,56 127.48 78,2 4nn.3
.23 %7 e 7133.4
97,4 . 2%0.2 ASK.R ann. 3
.27 7.8 3.3 7561.0
532.8 2124 745.2 JY.LS ]
.26 () 2.6 . 79388
553,86 176, 836,60 4003
30 L) . 2.3 . N ALE6.3
. . 70,8 81,2 s27.0 ann,3
.32 [ . 1.0 .. 2882
366.0 1296 438.4 4nn. 3
18 3. 1.7 p22.8
2%9.2 o8 260.0 &on.a
:38 3.3 1.1 - - ARl 7
43¢.2 . ATV W 5A3.7 ann.s
3K 2.8 n.e AR5 A ]
- A58 1080 k0. m 208 8 >
Sz 2.1 ne . 77280 Na
. 339.2 haLR 325.0 aon. 6 H
Y 1.8 a3 T249.4 H
187,77 38.0 223.2 ELL N . 1
Ry 1. 0.2 . £672.0 a8
i
H

-




(SN

1
H
H
:
¥

7136.7 F 5.836 = 128V.A7

TOTAL HOLDING TIXE = R.35 - 0.68 + 0.

INFLOW }
-1 ﬂ“o'-‘ L3 mﬂ.‘l
VOLUME RATE VOLUME VOLLAE
0.7
RA LSS ) AR - RS, A
a2
AL ] 1.4 122.4
n.y T
2.0 12 7.2
n
sa. L n sn.4
"
.0 " .0
o
RAO o R
L]
21.6 a Nk
"
LYIrS n 1.
n
ven . » 180
n

TOTAL HOLDIKG TIMF .= f.Rh - 0.8 » 87K

INFLOW
oy x-1 Aow *a ToTAL
- RATE voumE voLUME

VOLUME
0.6
2880 72.0 AR08
0.4
2088 K12 252.0
n.2
151.2 20.2 1R0.0
6.2
08,0 21.6 1206
. a1 R
79,2 18,5 93.6
n.t
7.8 7.2 fh.n
0
LN n
o
8.8 »
n
4.0 o
3
[P n
n

2 150D = N,36 ARS
16 = 1.23

v - - g P —=—“—F—~—__———_ —
. .
.- IL INFLOW ]
outRow X1 e ourmow
. VOLUME CETANED . H ™ H-”D".l o How hon roru] VOLUME.
haaakod SARARA TOUNZ SOUARE H —— e VoLt ©aata
*872.0 DETENTION VOLUNE CONPARTSON a9 11 oe
ano. 6 25 YEAR PREQUENCY 1458 . s on i ;
YN [ NFLOW 53 . o2 Xz 2088 ano.s
ron.s S1%ALR l *1  wa ' g l . . . 122.4 ot 21,8 184.0 ana_ s
. Low xe TOTAL - . .
LI arrs b RATE vousE RATE voLe VoL Oas  Voinw a6.4 el 1008 08
LLLNY 14.4 25.2 1.6 ann.a -61 0. - ar
NAR7, o .z a7 . . .65 n.a N N 7.2 72.0 Ran. &
ano.k 7.4 s 169,32 annlx . N .
1228 .ne 2.4 e os - - sn.4 FYYNS
ann. s 12048 223.2 152, san.2 6.0 - N
. 218800 N6 1.8 72 a2 . R 6.0 Ana_6
Ann. & . 223.2 avz.0 ass.2 a00.1 - . R
187).8 .08 A2 254.9 RT3 0.1 N ° . 21.6 RNO. 6
200146 5.6 AR2.4 10088 ano.y 260 N .
n L 10 n.2 RED 6 ! AR 0.t - o 34.0 - 2001 .6
ELLTINY a0 Inr2 1785, 4on H - R .
.t s . o 17478 : Lus o . N TR0 2001 .4
AR2.4 RSA R 1810, &nn .3 i s
s Y 2. : PREE. - . .
" 1.2 s s 16668 ann. 3 3779.8 & %46 & £79.7% 1 YO0 = 0,10 @‘,
.18 .3 & .9
! Ash.R 1 nss.n e ann.t » TOTAL HOLDIEG TINE = .0.0% - N.0A + 5,18 w 1.06 HRS
7 n.s Sa4b.?
ARO. 7 7R1.2 ja7n.4 ann, 1
.10 0.2 A716.%
ATRLA ARO A 16R%. 2 ann. 1
.2t : LS 7780,
ash.A 529,72 13860 4nn_3 :
.21 %1 A784.0 :
196.2 AL 11eA.8 4no. H
.23 s LXTY Y !
7184 0.4 1054 .8 &0n.3 i
.27 4.1 10297.9 I8
. K516 262.8 LIS ann 3 :
.29 3.2 109520 f
: xsa,x 219,48 17008 sn0.1 - i
-0 2.9 111221 i
AS3.4 1A1.2 R&D.A ann. 3y . ~
32 2.1 11362.6 .
178.0 147.6 525,46 una,y
.18 1.2 11487.0
a2n.4 LRI 412.0 ao0.3
L34 1.1 11519.6
5&47.2 177.8 20,0 AND R
.38 1. 11419.0
AT 129.6 5688 Rna .4
.42 0.7 11207,
316,18 Rb.4& any. 2 ARG K
.46 . a.s 10800.8
221.2 ha.n 2a2.0 ann.6
Nl n.s tnz97.2
7 BRI UTILITY NOTE “GENERAL _NOTES .
outROW . 4 P RS A Bt st SLTmemmn e R
VOLLME oTAveD - I/"" e s P i R == =
Comaia Vol U v i T o
K RN | EETTETm AT
16327.9° UNE a2 R s s I T b
sonis ) o — : T
15887.3 P r— e o il
A6 L B YNeES | 1 T oS EET  er R
M SOUARE TAHARA® PIMLAALD B e I e o Sk e i et
. L 153387 A 6 vaT m0 | | BRI S =
ann.k . ‘
14718,1
Apn_6
14n47.1
aan.&
13401 e
noo. 6 LA
12604.3 vt e
ron.6 : Ty m T o
! .;', N
e T
11067.9 S0 Sl ..ot . ~
2001.6
s12n.3
20015
7136.7
Has R
= mg

“SAHARA | AVENUE
S N R

T s

ALY

AVAN,

N

oETAND
vousg

1n297,.2

e70% .4
AR R
x1s9.0
76204
AR7D.2
1055
5326.6
4%2.0 "

779,48

"

A-'QQNE SQQAHE
NoEE PaTTERN

T b

SAHARA TOWNE SOUARE

DETENTION VOLUNE COMPARISON

100 TIAR PREOUENEY

~

— e v

e e et S {
FOR MICROFRMING ij< -

sy

6400
Ae2.8
07,2
10an. 8
11an.a
e
tnan. A
IRIR, R
a32.4
R28.0
762.8
79,6
&h6.0
LAY
L0
S5h.4

403.7

NFLOW |
ow "2 mm.] vy
RATE VoL VOLIME © 808 ala
o
196 s7.6 ann.y
1.1
1876 221.2 ann, 3
3.0
7888 IALN] 400,
b0
S50 A3S.2 &on.3
tn.s
R&2.& 12A8.2 ARD, A
1.a
a07,» 16380 can.3
14,7
wan,a T ojem.2 anm,y
15,6
1123.2 21204 400.3
15,6
tnan A 21R1.6 s00.1
14,7
es7. 2 2127.4 &00.3
1.0
R33.2 19R3.4 s00.%
mn.7
A76.8 1767, 40,1
LIS ]
$1a.8 T5I6 400,21
&7
s10.4 1342, an0.3
5.2
M.z 11509,2 400.3
&.n
277.2 °79,2 son.y
1.7
281.2 R0, 8 400,
1.0
1an.n hT6.A &nD, N
tas.0 S54.4 s0n,3
21,2 o146,k nan.k
1.8
1AS. R 720 00 LLUNY
a0
1a8.0 s11.2 Ron.6
n.e

~

40,7
R4S
1369,
2607.2
L1401
SAen,2
26813
R38R,
10e52,1
12370.4
13852.7
14395, 2
15154.1
15733.0
16153.5
166300
1R5RAT
16697.9
168173

16327.9

S -

v




£y
1, -
) - Aunoto- g
3 :g!; T . N
. 3312 ITORK WATFR MUNOPBI(24 Hr FRRCIPYARION)
- b (T¥PROVPD ~ AVERR. DRYPLOPHRNTY - . -
. PRATPANG  ApPR Yo - -PPAY D RIWOPP DPPRM{In) . FUMORP (afm),
H 2ASIN MO (mcr=) ©f (wr) ofn/lm VOYr 257c 100TF ~ 10Tr . 25¥r. - J00FF
oo g s
) @ . .
E iB 2 15.2 930 - 4.9 197 207 277 2.4
i "é Pres WS e L N2 W 20 PMT 304
g .
(ot g £ M
= ”
. SNEE a
3 1 zg -
=
: AEHE
i N3z
-
Wl -§=
E Z g' H
ok LREHE:
: o g i3 AVLR. BAPE R
; £
: ig ;'- WL T NCTRAR AR O (3PPP IPYRLOTIYIRY -
@ - DRALRAG P WY} LR HLOPF YRLOCI?Y To fa , '
ey PapTe He (rece) 23} ft/oon oo hrs |
= 1] nag ’ WK o 13A7 .38 ’
— iy 23 '
: . ? : prav nay - [ 116 51
H . m . v ‘
H e 2 \4
o T4 B 2
3z e -
. ¢ s z
- ]
" » h 3 . R
s z 2% . ?
: HES - .
; g3 VICINITY MAP :
£z -
i : . i b —
NN . . B ont P 1=
DRAINAGE AREA MAP - i Y |BAUGHMAN " & TURNER PRI ke scusne [ . . -
. : HER = B S R R TN o o : - . s
W%i’i & oy by il NS & 1. L) . R
g Y > , e e ey - - : :
w3t
— .
i -
¢ : T ' T T w S ——
% —
. !

ol

T

b

- . . . . . . - I R 21,23 1"77! & ) !

[OOSR

o ,.} . . . . . . A= BBt s ) APPENDIX
L A o % 220t oF } o
I? 3 Tr o2l . ! i
e H nre.0z0 i
A= FACTPIU ";' by 0.0\GO
2 enrvam g [ 0y fr g} . : o f . . N .
’ : . Ne | 43C » (O
] gy ey - k! . ——= r 03 r0.016 = 255 R[sEC
N . ) FHieer vor hen @eva -P‘ R
; : - s & BB 625 W25 227 822 Y AlDefs
i - -y ok 13567 38
¢ .
- T il e o 1et7 55

; ' MAL\{L.»‘WW\:QA«J\
; : ' : Sreeer Tow Chcutsmons

RS2

BAUGHMAN & STURNER]
CNR_ENGINELNS FEn .0 “ILAND SUAVEYORS
MoNMQ




i
;
H

¢S SOBINT e L : '
Ir'n) \m‘.yv} ss S - . . 2

e e
TR

} Table 2-2.--Runoff ourve mmbers for
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